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In today’s dynamic work life, employees are expected not only 
to be healthy and able to work efficiently, but also to be highly 
engaged and motivated. However, at the same time, the prevalence 
of mental health disorders and diseases of the musculoskeletal 
systems is also high. Therefore, understanding and enhancing 
employee well-being as a whole is essential. The present study 
examined the longitudinal effects of work characteristics (i.e., 
job demands and resources), personal resources and lifestyle on 
employee well-being, using data on Finnish firefighters. 
This study showed that job demands, job resources, personal 
resources, and lifestyle all affect employee well-being over time. 
It offers new information for researchers, policy-makers, HRM at 
workplaces, and occupational health services about possibilities to 
enhance employee well-being, particularly work engagement, and 
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Sample size 403 360
Average age at T3 48.5 
(range 35–62, SD = 5.4)
48.7 
(range 35–62, SD = 5.4)
Basic education
  Primary or elementary     
  school education 80.9% (n = 321) 81.0% (n = 288)
  Secondary school  
  education 19.1% (n = 76) 19.2% (n = 69)
Vocational education 
  Firefighter 87.7% (n = 315) 87.5% (n = 281)
  Sub-officer 29.4% (n = 105) 30.4% (n = 97)
  Fire chief 9.8% (n = 35) 9.4% (n = 30)
Mean work experience, 
in years 25.3 (SD = 5.8) 25.5 (SD = 5.7)










































































































































































































Table 2. Variables used in the sub-studies. 
Variables Study I Study II Study III Study IV
Affective well-being 






  Work ability index x x





Physical work load x x
Mental work load x x
Job resources
Supervisory relations x x x
Interpersonal relations x x





Alcohol consumption x x
BMI x
Smoking x x
Physical exercise x x




















































































Table 3. Study type, sample, main variables, and statistical analysis of 
the Studies I–IV.




















role of work 
engagement; the 
role of work ability 
in the motivational 
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n=360 Vigor; fatigue; life 
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3.1 Relationship between work engagement 

















Table 4. Associations of age, lifestyle factors, work characteristics, and 
work engagement with work ability index (WAI) in 2009 (n = 403).
Explanatory variables Work ability index
b 95% CI ∆R2 R2
Step 1 .39*** .39
  WAI 1999 .53 [.36, .70]
  Age -.14 [-.26, -.03]
Step 2: Lifestyle factors .09*** .48
  Alcohol consumption -.01 [-.38, .35]
  BMI -.16 [-.38, .06]
  Smoking -1.38 [-2.79, .04]
  Physical exercise 1.74 [.43, 3.04]
  Sleep problems -.28 [-.46, -.10]
Step 3: Work characteristics .04** .52
  Mental workload -.73 [-1.51, .06]
  Physical workload -1.32 [-2.40, -.23]
  Supervisory relations -.01 [-.80, .78]
  Task resources .32 [-.81, 1.44]
Step 4: Work engagement .01* .53
  Work engagement .61 [.09, 1.13]
Note. b = unstandardized beta-coefficient from the final step; CI = confidence 
interval; ∆R2 = change in explanation rate; R2  = explanation rate.






























3.2 Work engagement as a mediator 
between job resources, personal resources, 



































































































































































































































































































































3.3 mood trajectories and their relationship 























































































































































































































































































































3.4 Pain-depression trajectories, work 





























Figure 5. Mean profiles for musculoskeletal pain (n = 360). (Airila, Hakanen, 
Luukkonen, Punakallio, Lusa, & Leino-Arjas, 2014).








































































































































































































































Table 5. Predicting of membership in pain-depression trajectories; 
final multivariable model. Multinominal regression analysis; odds 
ratios (OR) and their 95% confidence intervals (CI), (n = 360).
High Pain vs
Low Symptoms
High Depression vs  
Low Symptoms
OR 95% CI OR 95% CI
Age 1.02 [.98, 1.07] 1.02 [.96, 1.08]
Mental work load
  Low 1.00 1.00
  High 1.39 [.81, 2.38] 2.87 [1.51, 5.45]
Interpersonal relations
  Good 1.00 1.00
  Poor 1.40 [.83, 2.34] 2.63 [1.39, 4.97]
Alcohol consumption
  Low 1.00 1.00
  High 2.42 [1.43, 4.11] 1.42 [.75, 2.70]
Sleeping problems
  Low 1.00 1.00
  High 2.13 [1.27, 3.59] 2.72 [1.44, 5.15]
Optimism
  High 1.00 1.00
























4.1 motivational state of work engagement 




















































































4.2 motivational process and its  
health-related properties



























































4.2.2 Health resources as drivers and outcomes of 






















































4.3 mood trajectories were differentially 





























































































4.4 developmental paths in musculoskeletal 
pain and depressive symptoms, and  
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In today’s dynamic work life, employees are expected not only 
to be healthy and able to work efficiently, but also to be highly 
engaged and motivated. However, at the same time, the prevalence 
of mental health disorders and diseases of the musculoskeletal 
systems is also high. Therefore, understanding and enhancing 
employee well-being as a whole is essential. The present study 
examined the longitudinal effects of work characteristics (i.e., 
job demands and resources), personal resources and lifestyle on 
employee well-being, using data on Finnish firefighters. 
This study showed that job demands, job resources, personal 
resources, and lifestyle all affect employee well-being over time. 
It offers new information for researchers, policy-makers, HRM at 
workplaces, and occupational health services about possibilities to 
enhance employee well-being, particularly work engagement, and 
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